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Objectives: Korea is well known for its long work hours amongst employees. Because workers of the
manufacturing industry are constantly exposed to extended work hours, this study was based on how long work
hours affect their emotional well-being.
Methods: The analysis was done using the secondary Korean Working Condition Survey (KWCS). Long work hours
were defined to be more than 48 hours, and they were subcategorized into units of 52 hours and 60 hours. Based
on the WHO (five) well-being index, emotional state was subdivided into three groups - reference group, low-mood
group, and possible depression group- where 28 points and 50 points were division points, and two groups were
compared at a time. Association between long work hours and emotional state was analyzed using binary and
multinomial logistic regression analysis.
Results: Working for extended working hours in the manufacturing industry showed a statistically significant
increase (t test p < 0.001) in trend among the possible depression group when compared to the reference group
and the low-mood group. When demographical characteristics, health behaviors, socioeconomic state, and
work-related characteristics were fixed as controlled variables, as work hours increased the odds ratio of the possible
depression group increased compared to the reference group, and especially the odds ratio was 2.73 times increased
for work hours between 48–52 and 4.09 times increased for 60 hours or more and both were statistically significant.
In comparing the low-mood group and possible depression group, as work hours increased the odds ratio increased
to 1.73, 2.39, and 4.16 times, and all work hours from working 48–52 hours, 53–60 hours, and 60 hours or more were
statistically significant. Multinomial logistic regression analysis also showed that among the reference group and
possible group, the possible depression group was statistically significant as odds ratio increased to 2.94 times in
working 53–60 hours, and 4.35 times in 60 hours or more.
Conclusions: Long work hours have an adverse effect on emotional well-being. A more diversified research towards
variables that affect long work hours and emotional well-being and how they interact with each other and their
relationship to overall health is imperative.
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Long working hours is one of the prominent character-
istics of South Korea. According to 2010Organization
for Economic Cooperation and Development(OECD)
statistics, Korea had 45.9 hours per week, placing itself in
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stated.behind Turkey(49.3 hours per week) [1]. Moreover,
the fifth European Working Condition Survey(EWCS)
claimed that Korea had an additional 8.4 hours per week
than the average 37.5 hours, which is the 2010 average
weekly working hours of the European Union (EU) [2].
Long work hours are associated with its negative ef-
fects on overall health, such as poorly perceived general
health, increased injury rates, increased reports of illnesses
(myocardial infarction, hypertension, neck or musculo-
skeletal discomfort), increased mortality, and increased. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly cited. The Creative Commons Public Domain Dedication
ain/zero/1.0/) applies to the data made available in this article, unless otherwise
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ducted in Korea claims that increase in work hours
were associated with increased severity of depression
(as measured by Beck Depression Inventory(BDI)) and
depressive symptomatology [4,5] and more specifically,
working more than 60 hours per week was closely related
to increase in suicidal thoughts [6]. However, the study
supervised by Heo et al (2012) [4] concerning depression
and length of work hours was limited to Labor Union
members and reported results from a simple analysis
done with a standard of 48 hours per week and thereby
could not specifically isolate long work hours and its ef-
fects. Similarly, a study done by Kim et al (2013) [5]
which was conducted by asking the question, ‘Have you
ever experienced extreme feelings of sadness or despair
that continuously impaired daily activities for more than
two weeks in the past year?’ as a means of obtaining data
did not prove to be a good indicator of overall emotional
health. Similarly, Kim et al (2012) [5] could not deduce
that suicidal thoughts are associated with long work
hours due to inconsistencies in controlled variables such
as temporary employment status and diverse occupations
among subjects. Therefore, it is necessary to do research
where depressive symptoms are included in emotional
status and select a group of participants with a steady
work schedule in order to observe how extended work
hours affect emotional state.
Positive emotional states have the potential to espouse
healthy perceptions, beliefs, and physical well-being. Not
only do emotional states have the capacity to directly in-
duce physiological responses, especially by influencing
the immune system, they can also influence patterns of
health behavior and affect progress of illness by either
appropriately responding to health problems or eliciting
social support through interpersonal relationships [7]. In
order to appropriately evaluate mechanisms of emotional
states, testing motor expressions of motor neuronsby using
tools such as physiological arousal, Emotion Facial Action
Coding System (EMFACS) and recognition of emotion in
speech, or utilizing more subjective forms of testing such
as PAD Emotion Scales, Self-Assessment Manikin (SAM),
Geneva Emotions Wheel, and Product Emotion Measure
Instrument v7.0 (PrEmo), is common [8]. However, such
tests require a long-term commitment and have to be per-
formed by a specialist, which is not applicable in studying a
large-scale population. WHO (Five) Well-Being Index was
initially developed to monitor emotional states of diabetic
patients, and it is an effective tool that utilizes a short ques-
tionnaire to monitor emotional functioning of patients.
Emotional well-being that is measured from the Index is
an important measure of overall perceived quality of life,
and it is a dependable screener for emotional function and
depression [9]. Therefore, it is an appropriate mechanism
for a study that requires a large-scale population.One widely used tool is WCS (Working Condition
Survey), a survey that is used to select a significant
group of subjects from the working population and com-
prehend an economically active population and their
work environment, which is used as a reference when
deciding policies that increase the quality of work while
pursuing improvement in productivity and increase in
employment. EU is known for conducting this WCS
every 5 years. Similarly, Korea Occupational Safety and
Health Agency(KOSHA) has been conducting Korean
Working Condition Survey(KWCS) to not only emulate
EU’s WCS to analyze working conditions and reform
working environment, but also in order to grasp caus-
ation of work-related risk factors in labor markets and
provide baseline data concerning occupational safety and
health policies that are appropriate for Korea. Risk fac-
tors associated with work environment including long
work hours can be analyzed by examining studies repre-
sentatives of the working population of a country, such
as data from working condition survey.
Therefore, we conducted a study including regular em-
ployees of manufacturing industry who were chosen as
subjects as they are representative of Koreans with rela-
tively regular and set work schedules. WHO well-being
index was used to control demographical characteris-
tics, personal health behaviors, socioeconomic status, and
work-related characteristics, and various studies were per-
formed in order to understand an association between long
work hours and emotional well-being.
Materials and methods
Data source
This study was based on the secondary Korean Working
Condition Survey (KWCS) in 2010. The subjects of the
study were economically active people at least 15 years
old. The secondary KWCS was performed from June
20th, 2010 to October 10th, 2010. According to the
Labor Standards Act, special working hours are included
for industries such as transportation, sales and ware-
housing of goods, finance and insurance, film production
and promotion of entertainment business, telecommuni-
cations, educational research and survey, advertising,
medical services and sanitation, service, incineration and
cleaning, and barbers. Those nominated by the presiden-
tial decree for public convenience and the characteristic
of the task are also included as special working hours,
and such industries may alter their working and non-
working hours. Based on the Act, an economic sector
was initially selected that is not granted a special work-
ing hour, which includes agriculture, forestry, fishing,
mining, quarrying, and manufacturing industry. Exclud-
ing mining and quarrying as a possible candidate due to
a lacking number of people (total 10), the manufacturing
industry was chosen over agriculture, forestry, and fishing
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10,019 laborers in this economic sector, those who work in
the manufacturing industry were 1,293.
As stated in EWCS, the study was only limited to wage
earners, excluding part-time hours which were categorized
as weekly work hours less than 34 hours, and sole proprie-
torships, small businesses, and unpaid family workers were
also excluded. Out of all 1,064 wage earners whose weekly
work hours were longer than 34 hours, only regular em-
ployees out of day laborers, temporary employees, and
regular employees were chosen in order to eliminate emo-
tional fluctuation due to job insecurity. Regular employees
are defined to have a minimum period of employment of
more than 1 year or exclusive of such limitations. Regular
employees of the manufacturing industry whose weekly
work hours are over 34 hours and are subjects of the study
were 993, weighted number of 3,336,970.
Methods
Categorical variables such as demographic character-
istics, individual health behaviors, and socioeconomic
characteristics including gender, age, level of education,
smoking, alcohol consumption, obesity, physical activity,
and income were deduced. The sample was divided into
4 age groups: 15–29, 30–39, 40–49, 50 and over, and
education level into three groups: middle school gradu-
ate, high school graduate, community college graduate or
greater level of education. Smoking and alcohol con-
sumption were also categorized into current smokers and
high-risk drinkers by guidelines from the community
health survey. Smokers were divided into quit smoking/
have smoked in the past and currently smoking. Men
who consumed at least 6 drinks per week or consumed
alcohol at least twice a week and women who consumed
at least 4 drinks per week or consumed alcohol at least
twice a week were considered high-risk drinkers. Obesity
was determined by questioning if there is a history of
being diagnosed as being obese by a physician. Physical
activity including sports, outdoor activities, cultural activ-
ities, and leisure activities, was categorized into whether
an individual was physically active at least 3 times per
week or less. Average monthly income was divided into
categories of 1,000,000 won.
Company size was discerned by current number of
employees, and they were categorized into 4 groups: less
than 5, 5–49 50–299, 300 or more. Poor employment
condition was thought to be expected from non-hiring
companies and it was used to represent the working en-
vironment of the manufacturing industry. The question-
naire included a yes/no question in order for employees
to answer if their schedules included shift work.
Work hours were classified so that 35–47 hours is a
standard working hour, and 48 hours or more is consid-
ered an extended working hour, as categorized by EWCS[2]. Implementing the limitations of extended work hour
of 52 hours by the Labor Standard Acts and chronic
overwork index of 60 weekly work hours that results in
cardiovascular disease and cerebrovascular disease as
approved and enforced by revised ordinance Industrial
Accident Compensation Insurance Act, extended working
hours was subdivided into three groups: 48–52, 53–60, 61
or more.
The Well-being Index (ver.1998) [10] by WHO was
utilized as the questionnaire concerning emotional state
and well-being. The WHO Well-being Index is an ex-
cellent indicator of depression and overall emotional
functioning by covering various emotions, from posi-
tive emotions (feeling content and relaxed), exuberance
(being physical active and feeling refreshed in the
morning), to general attentiveness and interest. Five ques-
tions were given:
1. I have felt cheerful and in good spirits.
2. I have felt calm and relaxed.
3. I have felt active and vigorous.
4. I woke up feeling fresh and rested.
5. My daily life has been filled with things that
interest me.
Subjects in the study were to choose out of six differ-
ent categories to answer these questions to indicate their
emotional state in a past two-week period from: always,
mostly, less than a week, sometimes, never. Raw scores
of these answer range from 0 to 25, and weighted scores
are from 0 to 100 by multiplying 4 to raw scores. Sub-
jects with weighted score less than or equal to 28 are
very likely to suffer from symptoms of depression and
are encouraged to take further assessments to correctly
diagnose such symptoms. Those with weighted score be-
tween 29–50 are considered to have low mood. Based
on these two emotional indicatives provided by WHO
(five) Well-Being Index, this study categorized those
who scored between 51–100 as a reference group, those
with 29–50 as low mood group, and rest of the subjects
as possible depression group. It was shown in the pre-
ceding research that by non-parametric Mokken ana-
lysis, Loevinger coefficient of homogeneity was at least
0.5, which is a strong indicator of scalability and in turn
supports the internal validity of WHO (five) Well-Being
Index [11]. Analysis of the confidence interval of the
variable utilized by the Working Condition Survey (WCS)
showed that Cronbach’s α was 0.931, and the variables used
in the study had Cronbach’s α of 0.927.
Statistical analysis
WHO (five) Well-Being Index was subcategorized into
three different groups by demographic characteristics,
individual health behaviors, socioeconomic characteristics
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differences. By applying two-step stratified PPS (Probability
Proportional to Size) sampling when sampling a popula-
tion, weighted values reflect the difference of extraction
probability in each household within an enumeration dis-
trict. Rao-Scott Chi-Square Test was used as the statistics
test. To compare highest group, low mood group, and pos-
sible depression group from the WHO (five) Well-Being
Index, multinomial logistic regression analysis was used,
and by considering general characteristics (level of edu-
cation, smoking, alcohol consumption, obesity, physical
activity, income) and work-related characteristics (size of
company, availability of shift work) as independent vari-
ables, odds ratio of adjusted work hour was calculated.
Each odds ratio was then compared using binary logistic
regression and the results are shown in Figure 1. By utiliz-
ing functions proc surveyfreq and proc surveylogistic from
the SAS 9.2 program and taking weighted values into
account, statistical analysis was executed according to
stratified PPS (Probability Proportional to Size) sampling.
Percentage values in descriptive statistics also reflected
in weighted value. Estimates of population-based adjusted
odds ratio and its 95% confidence interval were obtained
through logistic regression analysis. The association be-
tween increase in work hours and variables was confirmed
through Cochran-Armitage Trend Test.
Results
Employees of manufacturing industry and their general
characteristics
Out of the subjects of the study who worked for more
than 34 hours, male employees (77.5%) were predomin-
ant in the manufacturing industry compared to female
employees (22.5%), and most were in their thirties
(34.9%) and forties (29.4%). Majority of employees eitherFigure 1 Binary logistic regression analysis for emotional well-being d
demographic factor (gender, age), health behaviors (smoking, alcohol drinking
income), and work characteristics (company size, shift work). a) comparison
between reference group and possible depression group, c) comparison b
(five) well-being index.graduated from high school (47.1%) or graduated from a
community college or greater (46.1%). In relation to indi-
vidual health behaviors, almost half of the subjects were
current smokers (44.9%), and less number of people was
high-risk drinkers (20.2%). Although only 3.4% of the
subjects were considered obese, a surprising majority
of them were physically inactive (84.6%). The greater
number of employees earned between 1,000,000 and
2,000,000 won per month (33.1%).
Most manufacturing companies consisted of 5 to 49
employees (44.2%). Very few did shift works (14.1%).
Most answered that they worked between 35 hours to
47 hours (51.5%), while 25.6% answered they worked be-
tween 48 to 51 hours, 15.9% between 53 to 60 hours,
and 7.0% more than 60 hours. Regarding the WHO
Well-Being index, the reference group turned out to be
the largest where 52.4% scored between 51–100 points,
while 23.3% scored between 29–50 points and was iden-
tified as a low-mood group and 17.2% scored 28 points
or less and was identified as a possible depression group
(Table 1).
Characteristics of subjects and their emotional
well-being state
Comparison between work hours of the reference group
and low-mood group showed that they were not statisti-
cally significant (p = 0.451), nor was there a statistically
significant trend (p = 0.373). However, a comparison be-
tween the low-mood group and possible depression group
showed that a relationship between age and physical activ-
ity were statistically significant (p = 0.045, p = 0.005).
Both the relationship between working hours of the
reference group and possible depression group was sta-
tistically significant (p < 0.001) and their trend was also
statistically significant (p < 0.001). Moreover, educationue to working hour and risk factors. Working hours adjusted for
, diagnosed obesity, physical activity), socioeconomic state (education,
between reference group and low mood group, b) comparison
etween low mood group and possible depression group of WHO
Table 1 Study subject’s characteristics of Korean manufacturing industry on the second Korean working condition survey (N* = 993)
Variables WHO (five) well-being index p-value†




















Total 561 1,983,111 52.4 2.00 247 779,075 23.3 1.67 185 574,932 17.2 1.85
Gender 0.303 0.509 0.303
Female 144 473,160 63.02 1.28 53 156,936 20.90 0.75 43 120,768 16.08 0.74
Male 417 1,509,951 58.38 1.89 194 622,138 24.06 1.54 142 454,163 17.56 1.67
Age 0.045 0.722 0.232
<30 89 426,902 64.10 1.60 25 111,244 16.70 0.76 30 127,837 19.20 0.94
30 - 39 202 724,667 62.24 1.72 82 260,735 22.39 0.91 51 178,891 15.36 1.20
40 - 49 170 533,161 54.37 1.35 97 283,466 28.91 1.00 64 163,919 16.72 0.69
≥50 100 298,380 56.69 1.12 43 123,630 23.49 0.60 40 104,285 19.81 0.57
Highest level of education 0.443 0.004 0.030
Below middle school 48 131,083 57.35 0.62 16 38,580 16.88 0.31 26 58,907 25.77 0.39
Graduate high school 240 856,641 55.74 1.71 114 372,103 24.21 1.09 97 308,163 20.05 9.23
Above college 273 995,387 63.33 1.79 117 368,391 23.44 1.25 62 207,862 13.23 1.03
Smoking 0.410 0.249 0.611
Ex-smoker or never smoker 324 1,134,728 61.71 1.85 136 415,345 22.59 1.37 96 288,737 15.70 1.11
Present smoker 237 848,383 56.62 1.59 111 363,729 24.28 1.09 89 286,195 19.10 1.36
Alcohol drinking 0.178 0.780 0.266
No or social drinker 448 1,562,632 58.69 2.07 210 650,762 24.44 1.60 147 449,324 16.87 1.35
High risk drinker 113 420,479 62.35 1.23 37 128,313 19.03 0.68 38 125,608 18.63 0.98
Diagnosed obesity 0.115 0.100 0.836
No 540 1,894,969 58.79 2.06 242 763,348 23.68 1.66 181 564,938 17.53 1.84
Yes 21 88,142 77.41 0.68 5 15,726 13.81 0.23 4 9,994 8.78 0.15
Physical activity*** 0.005 0.010 0.952
No or not enough 455 1,608,080 56.87 2.03 223 702,449 24.84 1.59 167 517,283 18.29 1.72
More than 3 days a week 106 375,031 73.64 1.22 24 76,626 15.05 0.55 18 57,649 11.32 0.43
Average net monthly income
(Korean Won, \§)
0.687 0.235 0.035
< 1,000,000 69 258,545 61.28 1.18 29 127,427 30.20 1.03 14 35,967 8.52 0.31






















Table 1 Study subject’s characteristics of Korean manufacturing industry on the second Korean working condition survey (N* = 993) (Continued)
2,000,000 ~ 3,000,000 170 583,216 58.29 1.55 80 235,588 23.55 0.88 60 181,777 18.17 0.90
≥3,000,000 130 487,119 60.07 1.50 63 187,604 23.14 0.85 40 136,184 16.79 0.97
Company size(no. of employee) 0.107 0.216 0.411
<5 41 130,830 62.86 0.69 16 54,107 26.00 0.45 7 23,195 11.14 0.29
5-49 234 808,088 56.19 1.80 119 378,464 26.32 1.20 86 251,525 17.49 0.93
50-299 162 554,311 66.43 1.57 51 148,754 17.83 0.68 45 131,302 15.74 0.70
≥300 110 436,026 56.34 1.75 53 172,717 22.32 1.03 45 165,113 21.34 1.29
Weekly working hours 0.451 <0.001 <0.001
(0.373)‡ (<0.001)‡ (<0.001)‡
Reference time(35–47) 297 1,903,463 63.62 1.92 126 423,350 24.63 1.44 70 201,988 11.75 0.82
Long time1(48 ~ 52) 166 530,469 62.07 1.38 58 179,965 21.06 0.77 46 144,201 16.87 0.77
Long time2(53–60) 71 254,940 47.97 1.03 51 134,215 25.26 0.57 43 142,269 26.77 0.89
Long time3(≥61) 27 104,238 44.88 0.66 12 41,545 17.89 0.41 26 86,474 37.23 0.59
Shift work 0.502 0.948 0.770
No 491 1,702,184 59.59 1.97 209 659,455 23.09 1.60 159 494,877 17.32 1.73
Yes 70 280,927 58.45 1.14 38 119,620 24.89 0.63 26 80,055 16.66 0.72
*unweighted case number of workers, **standard error, ***physical activity: sports, outdoor exercise, cultural activity, leisure activity, etc. †p-value by Rao Scott X2 test ‡p-value by Cochran- Armitage trend test
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and possible depression group showed that they were
statistically significant (p = 0.004, p = 0.010).
Both the relationship between working hours of the
low-mood group and possible depression group was sta-
tistically significant (p < 0.001) and their trend was also
statistically significant (p < 0.001). Similarly, education
level and income of low-mood group and possible de-
pression group had similar results of a statistically sig-
nificant trend (p = 0.030, 0.035) (Table 1).
Binary logistic regression analysis of work hours and
emotional well-being
Binary logistic regression analysis was performed on
general characteristics (gender, age, socioeconomic status
(level of education, income), individual health behaviors
(smoking, alcohol consumption, obesity, physical activity)
and work-related characteristics (size of company, avail-
ability of shift work).
In comparing reference group and low-mood group,
change in emotions due to long work-hours was not ob-
served. However, in comparison of reference group and
possible depression group, increase of odds ratio regarding
length of work time was observed in the possible depres-
sion group and was statistically significant; odds ratio of
employees who worked between 53–60 hours and 60
hours or more each increased by 2.73 (95% confidence
interval 1.42-5.21) and by 4.09 (95% confidence interval
2.09-8.40) and was both statistically significant. In compar-
ing low-mood group and possible depression group, a sta-
tistically significant increase in odds ratio was observed
according to length of work time, and odds ratio in the
48–52 hours, 53–60 hours, and 60 hours or more group
was all statistically significant (Figure 1).
Multinomial logistic regression analysis of work hours
and emotional well-being
Multinomial logistic regression analysis was performed
on general characteristics (gender, age, socioeconomic
state (level of education, income), individual health be-
haviors (smoking, alcohol consumption, obesity, physical
activity) and work-related characteristics (size of com-
pany, availability of shift work) of reference group, low-
mood group, and possible depression group.
Change in emotional state due to long work hours was
not observed when the reference group and low-mood
group were compared. However, odds ratio of the pos-
sible depression group increased and was statistically
significant as work hours grew longer when compared
with the reference group; in long work hour intervals of
53–60 hours and 60 hours or more, each odds ratio in
comparison to reference group was 2.93 (95% confidence
interval 1.54-5.59) and 4.35 (95% confidence interval
2.18-8.16) (Table 2).Discussion
This study observed the emotional well-being associated
with work hours by utilizing WHO (five) well-being
index. A trend test between the possible depression
group that scored between 0–28 and the other two
groups showed that when work hours increased, possi-
bility of developing depression also increased. Moreover,
odds ratio of the possible depression group increased as
work hours grew longer compared to the reference
group even as general characteristics and work-related
characteristics were controlled as variable. Putting sleep
cycle and imbalance between work and life in perspec-
tive, long work hours are likely to cause negative impact
on emotional well-being. Chances to be develop social
support such as physical activity and relationships out-
side the workplace decreases as work hours become lon-
ger. Of the sample that EWCS reported, only 14% was
considered to be working long hours of 48 hours or
more, which is significantly different compared to the
47.9% from this study. The previous study warns and
calls for awareness of health problems that arises from
imbalance between work and life, intensity of labor and
increased exposure to danger related to long work hours
[2], and Korea is predicted to have more health and so-
cial problems compared to EU due to a higher percent-
age of employees with long work hours.
Weekly work hours of an average manufacturing in-
dustry laborer was 47.1 hours in this study, while other
studies such as Survey on Labor Conditions by Type of
Employment [12] and Korean Labor and Income Panel
Study (KLIPS) [13] each reported slightly different re-
sults of 46.1 hours and 43.2 hours for manufacturing
employees in 2010. The survey on labor conditions by
type of employment only focused on regular employees
who worked at companies with 5 or more employees,
while KLIPS focused on same sized companies as re-
ported by the employer. This study includes smaller sized
companies (less than 5 employees), unpaid rest breaks
and meal periods and depends on self-report methods so
discrepancies exist compared to official government sta-
tistics on work hours.
Emotional state is known to be associated with gender
and age. While a notable discrepancy was observed
between reference group and low-mood group, results
of binary and multinomial logistic regression analysis
showed that general characteristics and work-related char-
acteristics were not statistically significant. It should be
noted because females tend to express emotions more
often, experience greater intensity of emotions and height-
ened sense of physiological awareness, it is perceived that
gender difference in emotions exist [14,15]. It is possible
that this study does not reflect such a gender difference
because females may respond more positively to job secur-
ity [16]. Moreover, even though it is well known that an
Table 2 Relation of emotional well-being with working hours and risk factors
Variables WHO (five) well-being index†
Low mood group Possible depression group
OR* 95% CI** OR* 95% CI**
Weekly working hours
Reference time(35–47) 1 1
Long time1(48 ~ 52) 0.82 0.53 - 1.26 1.36 0.82 - 2.26
Long time2(53–60) 1.26 0.78 - 2.05 2.94 1.54 - 5.59
Long time3(≥61) 1.03 0.41 - 2.58 4.35 2.18 - 8.67
Gender
Female 1 1
Male 1.14 0.63 - 2.04 1.12 0.64 - 1.96
Age
<30 1 1
30 - 39 1.27 0.63 - 2.57 0.78 0.41 - 1.47
40 - 49 1.87 0.96 - 3.65 1.00 0.49 - 2.04
≥50 1.69 0.79 - 3.64 0.97 0.42 - 2.24
Level of education
Above college 1 1
Graduate high school 1.04 0.69 - 1.56 1.50 0.94 - 2.39
Below middle school 0.52 0.22 - 1.21 2.01 0.86 - 4.72
Smoking
Ex-smoker or never smoker 1 1
Present smoker 1.20 0.78 - 1.83 1.19 0.77 - 1.85
Alcohol drinking
No or social drinker 1 1
High risk drinker 0.67 0.41 - 1.12 1.08 0.65 - 1.81
Diagnosed obesity
No 1 1
Yes 0.37 0.11 - 1.27 0.29 0.07 - 1.25
Physical activity††
More than 3 days a week 1 1
No or not enough 1.97 1.12 - 3.45 1.79 0.99 - 3.24
Average net monthly income(Korean Won)
≥3,000,000 1 1
2,000,000-2,999,999 1.06 0.63 - 1.78 0.99 0.52 - 1.9
1,000,000 ~ 1,999,999 1.11 0.61 - 2.03 1.09 0.53 - 2.24
< 1,000,000 1.53 0.74 - 3.15 0.45 0.19 - 1.10
Company size(no. of employee)
≥300 1 1
50-299 0.60 0.33 - 1.08 0.56 0.27 - 1.17
5-49 1.04 0.62 - 1.75 0.61 0.31 - 1.22
<5 0.97 0.40 - 2.34 0.30 0.10 - 0.96
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Table 2 Relation of emotional well-being with working hours and risk factors (Continued)
Shift work
No 1 1
Yes 1.16 0.68 - 1.98 1.36 0.82 - 2.26
*Odds ratio in multinomial logistic regression analysis by proc surveylogistic, **confidence interval in multinomial logistic regression analysis, †reference group:
who (five) well-being index score from 51 to 100, ††physical activity: sports, outdoor exercise, cultural activity, leisure activity, etc.
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http://www.aoemj.com/content/25/1/38emotional state is affected by age, as seen by observations
of higher levels of both positive and negative emotional
states during adolescence and senescence [17], a slight dis-
parity was observed very likely due to underestimation of
health worker effect [18].
A clear relationship between health behavior and emo-
tional well-being was not observed in this study. Previous
studies showed an association between employment status
and change in health behaviors such as consumption of al-
cohol, weight and physical activity (excluding smoking),
which is a good example of how stress due to change in
employment status may cause changes in health behavior
[19]. Similarly, this study took health behaviors into ac-
count such as smoking consumption of alcohol, weight
and physical activity and studied their association, and both
low-mood group and possible depression group showed a
significant association. It is predicted that they are interre-
lated, where physical activity increases positive emotions
and suppresses negative emotions, and negative emotions
suppresses promotion of healthy behavior [5].
There are several limitations to this study. First, causal
relationships are hard to be defined from a cross sec-
tional study based on questionnaires. Not only do limita-
tions exist as a survey to represent the Korean population,
it is also a cross sectional study and difficult to say that
emotional well-being has influenced work hours. There-
fore it is probable that work hours and change in emo-
tional well-being are in a causal relationship, and it is an
issue that needs a confirmation through a Cohort study.
This study has included various confounding variables in
order to overcome such challenges; effects of shift work
on health (based on previous studies) were included in the
analysis and work-related characteristics (income, com-
pany size) were included as much as possible to interpret
the relationship between long work hours and negative
emotional state.
Secondly, there is a possibility that observational er-
rors exist because KWCS measures work hours through
a detailed questionnaire. Work hours tended to have a
disparity compared to other well-known sources, and it
is perceived to be caused by misunderstanding of ter-
minology related to hours and difference in sampling.
However, because the study employed the same ques-
tionnaire, it is thought that a questionnaire based work
hour survey does not affect the direction or strength of
association with emotional well-being.Third, the WHO well-being index was used to diagnose
a specific emotional state, but a more diverse approach is
necessary in order to identify different emotional states.
Even though the WHO well-being Index data is sufficient
in measuring emotional functioning or diagnosing depres-
sion, it is not an applicable in correctly distinguishing an
emotionate state. It is necessary that a research be con-
ducted where an emotional state is subdivided into posi-
tive and negative emotions, or emotional states and traits.
The WHO Well-Being Index is a survey based primarily
on positive emotions. However, the basal ganglia and
amygdala are each known to be closely involved with posi-
tive and negative emotions [20,21], so a classification
between two emotional activities and a more extensive re-
search on negative emotions are crucial. It is also possible
to use a different approach where emotional state is subdi-
vided into state emotion, a type emotion that one acquires
from specific incidents, or trait emotion, a type of emotion
that is constantly innate in every individual. State of emo-
tions can be differentiated by using the Intensity and Time
Affect Scale (ITAS) [22] to categorize emotional states by
survey or by observing changes in emotions during
elapsed time through journal entries [23]. However, afore-
mentioned surveys are complicated, have many provisions,
and require a significant amount of time and effort, which
is more applicable for a smaller sized sample. It is more
suitable to utilize the WHO (five) well-being index in
monitoring emotional functioning, emotional well-being,
possibility of developing depression, and the continual
progress in a larger sample study.
The resulting work hours from this study shows an
association between long work hours and emotional
well-being. This result is similar to previous studies
conducted in Korea where working 48 hours or more
showed increase in level of depression (measured by Beck
Depression Inventory (BDI)) [4] and working 60 hours or
more showed increase in depressive symptoms [5] and
suicidal tendencies [6]. Based on these results, conducting
additional researches on variations of emotional well-
being, health problems associated with this, health behav-
iors and progress in illnesses that arise from altering work
hours is required. Furthermore, it would be necessary to
subcategorize a long time frame in order to find the accur-
ate initiation point where physical and emotional changes
related to working long hours occur. This study has taken
shift work into account in relation to work hours, but
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http://www.aoemj.com/content/25/1/38additional analysis of variables that might affect the result,
such as work days, late night shifts, working all day long,
working during the holidays, and flexibility of work sched-
ule, is imperative.
This study was adequate in establishing an association
between long work hours and emotional well-being by
studying employees of manufacturing industry. Results
show that with controlled variables, a clear association
between long work hours and possibility of developing
depression and emotional well-being was observed, as
seen by trends and graphs. Not only are emotional states
meaningful as a result by themselves, they also have a
capacity to affect overall health and be used as a refer-
ence to indicate the current health of an individual [11].
Additional approaches concerning balance between work
and life, sleep cycle, interpersonal relationships, negative
effects on promotion of health, perception of health, be-
havior, occurrence of illness, and occurrence of natural
disasters are necessary in order to create an even more
diverse approach to emotional states and analyze how
long work hours affect one’s health.
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